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(54) DOHERTY AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that, in a 
conventional Doherty amplifier, as the bias conditions of two 
amplifiers are different, the output power from each amplifier at the 
output terminal is not effectively put together, and therefore the 
output power and efficiency are reduced. 

SOLUTION: A Doherty amplifier comprises: a carrier amplifier 3 
which is biased in A class, AB class or B class; a 1/4 wavelength 
line 5; a peak amplifier 4 which is biased in B class or C class; a 
variable attenuator 7 for changing the gain; and a variable phase 
shifter 8 for changing the through phase amount. 
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2<nmm^Axwizmwzix&*Fmm&&£Wim 
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s k <v N'-f r xg-fttfm Hzm% h tz#>iz . HRw^i 

2 oc7)i»i|s#|^)iliS^ffi4*^-r L t < tt* <?> 
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& t v *5 mmtfh -> ft . 

-?tt«*i*Jj«*fcaj*ft&i:0)Hff (AM-AM 
#14) lZ±Z&tWmttLX^ZWCli%<. A 
a**fcaiifiHB*i:tf>HH* (AM-PM#tt) tSMfc 

s<oiiiafiiffl*3^fb lt . m*sBfc*j it**+ u r« 

jMNBTF-tt k v > ? mmtffo o ft . 

< Jt=5r «. 2 ^IcOiMilB^Srffl Wt V^ftft 

aWBWtfc J: -6 2 oc7)JgifiS^#ttll*Wi.^ < 5ro 
TV**. Lfc^T. aUES-fkfcJjO^-vUTflMKSfc 
t- ? JtNKffk <7)ffiX'WmiMmzmt*k t t m*«* 
0^j£*^fctr*;b*i5:V*ft#>fc. iiS^m^&^t/fc 
J»A*«T-r* k v * 5 WB&i> i ft . 
[ 0 0 1 7 ] $ 6 fe, hVVr <f Mi#H£§Tl4. Mft<7)M 
k ot, ^ Tx^fr^M^ S2^ot| 
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■v 'J TiMliS 1 0 4 **EBSfLfte»fc t-? Jg«» l 
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ims.*$&v$mzi: hVNx < mrnm&zmz z t * a w 

[0 0 19] 4ft. ic7>^BJ{4. m*«*feit«»4«<0 
i k **CS * hVNr SPNtiHi&tt* ZkZBmk^ 

[0020] $£>k. i^ajjii. mjjnjjtszxs&im 

^ffiTSrR&itr&ft^;:. tf-^tii|i|gcoAM-AM# 
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kOT'&ft. 

[0033] .LOfWifcttft KAf 94MK»U. A* 



® N AB«4fcttB8fcy!-fr^S*L*||SlOiK«» 

*lftl/4 + n/2»«Mfr (n(d£0^>c(ittSoa^ 
R) A^«& : ?*^®tXI)^2<7)^S&tcKM?ii-CB 
«*fcliCiHcA4r*§;frft»2«DliMH»i:. IB 1^5 
«* t/W 2 *>JIMRSe>atf)ftg&& v^T SI 1 

k , m 1 OifilSHcoA^ffllllwffiMSii&SB 1 A V V 

-fib. m2<rtm$£0>AJiwtzmmzti&m2<7)T'( 

V\s-?t£ffi£Z>£dlzLt:l>cDX'$>&, 
[0034] 

^jss^® i . 01 {i ; omiom&o&m lct^? 

Sr^-ria-eS> 01 (ciaV^T. 1 (4A^3^. 2 {iffi 

tiTA®, ABMi/stiBMt^N'w rx§ti.mfl;^jo 
*/hfcW*> ^-f S(:»fp LT A*m#^*Siit- 

ktr^^S^^UTflliliS (flSlOKNfS) , 4 
{SA^lS^ 1 *»is>JKJf *»2<0K»tcKM5#i.T BiglS 

®-t&mm§*tLx-!fit>tiz,t°-7mm& (m2com 

/4»JH8Kk 6l±l?-^*WB»40A*«tim$*L 

§i/4^«iiafs N 7«e-^i»«»4^)A*«fc:ia 

S#i*^RC«»». 8tte-^flMi»4<0A*«tei« 

ffi^8t*>4>. m2<7)im&i£mzti&'mm%im^<7>M 
[0035] &K»tfHco^T!&BJi-f & . ^ u rmm 

S3. t-^ig«»4. l/4^*i^SS5fcJ:tXl/4 

«^if&6^i»i6^{cov^T{i. mw&mz&\,*x 

(Cj3Jt4^^UTJWi»104, 

1 /4 IK^fRffll 0 6 it/ 1 /A mMtm 1 0 3 tcft 

S16#i:|SI«T'^>S^T', *f5KWt««"f ft. =Srfc. 

*Miilff3<7)^(t^ft?t-f >-t-^yx$-^$-t*-ft^ 
»tCl/4»jaW»53WRIt6*lT^ft*«, 1/4^S 
l£i&5£ft;tTl/4 + n/2ifcl|ittg& (nliOifdi: 

ffiB«e«aft> *a«^-ftik-c«>H«<offfflSfc»^» 

ft^k**T*^?» 0 

[0036] ^ s B(Cjft^fe J: d ^-v 'J TiffgS 
3kt-^flMK»4i:li. aMT^^KS^S 
^Jm»ilaafiffl*^*M ; 5rft„ LtiW~>X. Z<?) 

mn<Dmm 1 1 i ft -?a ? *m kat MitiiiST'ti. 
T»nsMaN»7*jj:ifBra»ffi»8tawLr. ^r-vur 

ii1®S3 k e-?iWH»4 kOfO^Hfe J:l/iiaS{affl 
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[0037] J3Lb^«t 7 (c, dOUMO^© 1 IzXil 
fi\ K-^«IB»4^)A*«fc:iaS<i4^g8MaN»7 
fcJ:Vtf-^ii(i§l4c7)A*IIOlcBHS$tLl»^#ffiS 
8£^*6J:?(;:*Sij£Lfc<7nX -v U TtfiUS 3 2: tf 

-^iBiiJS4 <Dta^m^j t <7)-&&LZ&mzmmt& z t 

[0 0 38] fc*J, i»ne«»»7*Jj:t^RCBSffi»8*' 
U T*WB»3 tf)A*fiHcRft*aWtk LT & i < % 

$ . 0 2 fcfc v > M 1 i: fctiffl SSP 

i/4mum6izKz.T. mKvimizAjjztLKm 
mmm^co&mztt txm2 nimizAji s titzmM®. 

fflv^ChtcioTt, mi iztikZtitz'Vj ?aWzv;\ 

t < mmm&t mmi l zmi¥txmm<m^m-ti, . 
[0039] m&<7)jm2 . m3\iz<r>^cr>mm<m 
M2 iz£&~?j 7 um hvvf < mmm$s ( < mm 

ilSfs) affij£&*r*t^C&&. H3(cfewc. 02£:|3| 

-rs. 1 oaa**:^ i it4?j3E«sa*7tsj:tfnr 
mtttm<mmtz&&m£.m&iam<7>w8ik tx^m 
urom (ieii#S) , 1 2im&*>v-i oizz*) 
mfeztifiii&mizm^ ^ROMii*> t>*immm i 
&xv : mmn&s<?>wmz&z>mfemzwi?>-& lx^i 

[0040] acteiMWcov^Tiww-ft . 

0K4 Vfflmi&mZtfUULX, %Mm&Zixfizi&J£lztt 

m-&-smmffi7&£xwmmi&s<mmzmhm 

^ROMl l^m^-tii-t. mW®mi 2<4, RO 

mi ii}^m^ta^titzm.&mizmtx-^mm^7ii 

*V*&B»tt»8 *mBMWt&. ROMl it 
14. &^Kfc^T*A>!JTitMS2l3i3j:lAf-?if§1@ 

#14 t^s w# tfonfc xiFM&iminmzmm-tz x 

[0041] Kt^^Ttct oC. ^'J TitISS 3 i: t 
-?«M6»4 i:<4AW r^jfeft**** <»Sr&fc«>fe:, 



^X:?&ffiSPEC I AL No. 1 ifflfe <IS'J¥& 

ft^^ffl^-r^T " o 1 3 o - 1 3 1 Mtiem*^ 

141 3 lH«O06^$ilTV^«t3tC, F E TWf- 
ioT, fflSa^^^gra (HRt, gml4itflg 

^ij#t±#-r^. y-hm&wji-xmizn 
fcii*««* Ltt%mT&ftfiitmtf&mz<ff%:frtu& 

i lAX^fflS 8 SriSSSfJffll tX . * -v'J r*8<SS 3 i: 

<oa*«*fce-^flMBB4^>aj*«ftktf>g-jat^A# 

[0042] JiLhOi 0 1, ^OSm^m 2 tckii 
{f. iaS-fe^lM Ofc, -5I^M«#l7fcJ:^pr^ffiS 
8O©JWc^-&IS^fflS:^c0MS:i: LTE«LfcRO 
Milt, 1 Oizi *)MfeZtit:iM&lzm~3 

V^TROMl 1 ^*>^sS7 iJ J:« W8« 

mmzfa&mfemtwiz-iii lttom»»7 * it^Bg 

#ffiS8 ^ffiltrr «Mff 1311 1 2 fc Sriix. Sid t»« 
ffi»8 *aS*J»LT^^ >J Tif«ISs3 fc K-^igB» 

4 oai^m^ fc Afffcsow * i k so 

^T«i, «£tf*&*&«>JJH*f|*>l 3 l JTfc^Sfi 

TJi®s 3 <oA7jfioti5tt , mmwzizm txm 

ffllESSl 2tJ; 0^IS^^S7iJj;t^r^ffl^8 
^ffiS8 * e-^J||«»4 «^)A*«fc:R»«:*&-k mm 

[0044] m&<wm3 . H4 azcoftwcomi&wM 
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m$s) v>ffif$.z*rtmx'$>& 0 04tctj^T, 02 tm 

t-rhwmfi&x'bz. wmm&t lxh. mm 
Mmftezmm-rhMm? < ju?%zzm^& z t &x° 
[oo45] mzmmz-o^xwmtt . v rmna 

S3 b V-7MM$s4 bl&'U TX^ft#*# 

tzMz. mwm.izmtxm&&.mm.-t%fr-himmm t 
m%&. Ltztfix, z(n>nm.(r>mm3i l z£z,-?4 7u 

mm^r t v—?mw&4 mmztttzm 2 otmzim 

ZtL&lmfflmm*§rb lzffi&Mjmmz--%;Z-£& Z b 
x\ =>f ^ u TifHS3 1 b-?itii3§4 b ^i&aftffii: 

mttmti b <7)i$$L*&%tmz*>tz o x ^mzmrn- h z 

coo46] uLhcoiotc, z<Dmm^>mm3izxti 
a. mmztizmmmm^cDmmkizfctx%§mm%. 
iM^v>wmmmzmm*jmb~tz>mm\M\8&i 3*mz_& 
ioizffimLtz<r>x\ mivimziKmztL&nmmm 
^bm2<Dm&&ixM$ti&-mffl$tm-%bizffi2>mm&f 
m*~®;mtx**vTMm&3b¥-7mim4 bco 
m&®.mmc?>g:znmL. mfjmzjsif^^^vrmm 

S3 (O&jjWJj b b-?i||(iS4 (V&limJl b co^fc* 

zffimztt o x Mmzmm-tz z b tfx-z h frh „ & 

^WAZhtz-oXmW^^A 9 o& r^vf 4 Sit® S£ 

n& z b a*r& h b v * d S&JHSr^-T & „ 

[0 04 7] *^UTig<IS3J:b-?fM®S4 
t S SI®B*im<7)A-/Mc J£ t T . b- ? iiiHS4 com 

timizmmmi 3*mfhffif&bLxi>£<, 

[0 0 48] ifc, **Ur«MW»3l:i:--?flMI»4 
fcfcfcA-f Tx^ff^l <H3:&*:#>{;:. ffl«»fc:j6t 
TfMltfJKr* . tth-h . =*f -\* U T4MHS 3 £ b- ? 

tfix . {mztihmmwE^nmmizmixmmm 



[oo49] $mco&m4 . m5&z<omi<r)mm.<7)B 

M4 izj: h-?M<a®. hVVf -< ii^S ( r-vvf 4 Hit 
(IS) O$Wc£7jrT0T'2>.S. 05tCtJUT. 02i:|^ 

ITS. 14lib°-^ii«@S40A^m*i:ai^m^i:^) 
K$T-&6AM-AM#44Mtffc:b-?ifflfS4<OA;>J 

b iiiSftffl* fc OP^-C-ft S A M - P M #14 £ DUE 

A M - A M/ P M ISSST'fc 6 . 
[00 50] -iRWC, AM-AM/PMlSigl4fi 
^Mi»EI»*CflWW-Sik*»T**. IS6{iAM-AM 

T> 1 5«A*«f . 1 612fi:B£#-y hffltfjayy^ 
■9", 1 7J4it3^\'-rTxm}8L 1 8{^N*-f TXfflJgt»i, 
19(4^>f^-H N 2 0(ittJ*C^T-S)^. Cl<7)ia6tC 
Tn^ilSAM-AM/PMUgSJi. " IEEE Transacti 
on on Microwave Theoryand Techniques, vol.45, No.l 

2. December 1997" <r>2 4 3 lWlZ&^Xffl^Ztl. 

<yb Lxmrntz z b 2r s mzffi y-r ^j— h* & 
fltfwcfi. m6i,z7r;zti2>®mzm;t>-?. immm* 

AM-AM/PMBIB»S:fl|jjE^*it*JTS i «. 
[0051] 07iiAM-AM/PM|^S<7)«^c7)ffi 
O0!|$:^-tllT'feS. 07tCfc^T. 02 ^H— tt^ii 

1{4^M«S. 2 2{4^#fflS. 2 3{ib°-?itMg 

z-mm *) ai-r^iis. 2 4 i±ma*tLtim^<vm 

tmmmfi u^jhzis tx*s3zmm& 2 1 ts&xrsrm 
fflH2 2 *®m-thmwiB\$&x'h h . K;u^ajS2 4 

2 1 fcit/^r^fflS 2 2 £fflvvCH2<Oig8&£fKiS$ 

ffl*^-r^a;a^SiJffll-r^c:i:-c\ AM-AMiffttfc 
it/AM-P MilftttC^Stffi^tf^ *<T'# h . 
-T=5r^^>. ^jS^S2 1 . ^^ffiS2 2 . ^SBS2 

3, ^;^tt}S2 4fci^JfflllIIS&2 53!>^AM-A 
M/P MilSJMtl. i b *>"T'# S . 

[0052] H8(4AM-AM/PMiSSSO«^(?)ffe 
O0)JSr^-rHT-*l.. l38(c:t3V^T, 07 fcpl— 
m-£Mm%&ttZ^i-<DX'Z<?)Mty : £mW^-2>. 2 

6nu^mta^2 4 fcioT&tfj§ft7tgfi$m;>ii^ 

fflngKt'*^.. v-?im%i4wuTx3imzmix 
m§*?m&msmjmik?h<7>x\ vkaams» 2 4\z 

rx^tt^ jas$ijp-r ^ zbx\ e- ^ jwh»4 t 
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$ 4 A M - A Mntiti i V A M - P M^ttiOpS £ fi 1 3: 
3<rk#T'£4. -r=3ri5*>, #U2§2 3. l^H*{B» 
2 4 *i«J:trtSlJ<SP|fiIS&2 6*><b AM- AM/PMPSH£ 

*ti£-t4.rk#-e#4. 

[0053] atWNwv»tR!!l!t4 . 
4(i|g^A*«^* { S>l»ffli^±o^t;^^*t^fc &o 

ft*Mtv*»9>«AM-AM«ptt^fBifl:-r4 4 eai* t * 
4. aj**fc*»tt*^^uriiMB»3<oaj*^j 

k t- 7 JttffifiM <r>\&j]W3) k <n^&* ^$?tcff=5r 5 

teSrt- 4SKifira*<o^fc«4^v am - p 

<^B»4fc«t*v-i^na[hVNx-fffiliflK»"Cli, AM 
-AM/PMiiSSSriSftscih-r. e-^tii|i^4** 

*aHM-4£fc* f *TI6fc$r*. 
[ 0 0 5 4 ] fiLho ± o (c, i<^t*fc<0JKB4fc:J:ix 

or, t-^«s»4<^)A*«*kai*«*fc<^)Wff'Cft 

§ AM — a MWttMVfc: tf- ? tf> A^m^» k 9 
3ftffiffiJlfc^W«T»4AM-PM«ftt^tOM-*AM 
-AM/PMPBB»14^«i&J:3fe:aWtL^<0"r, 

t — ^*MllS4 COAM- AMtttfc il/AM- P M#14 

**fc tf-?«l«»4<oaam*k<^jS£a#(c2S* 

4. 

[ o o 5 5 ] Sri* . ±Mi<Dmm<omm 1 „ mm<omm3 
[0056] mm^mm 5 . mrnomm 1 56»6sato» 

»4tli, A*«HFfc:*«»m^*A*-r«kktfcS 
2 O03O»(Z4HE LT* U 74IH 3 
k t-?Jtffl»4 kfc**ve*iA*"*-*li«fc LTVvfc 

T=*f * 'J TflMKB 3 jWEBS ix4S& 1 <0igS&i: t- 

MSft 4 jme* s*L«as 2 coms&tn 2 ooggt^it 

4ktf>T&4. 

[0 0 5 7] 09<iiO^BB<O^Sfi«O^a85t=«tSv>f 



Mfflm&ft*jf?t(OT*0)Wfflii<m~fi> . 3 1 (i< 

-xrtv FflHtoAftJS?. 3 2 
m 1 k S& 2 <7)igS& k {c#I}-r 4 k k 1 fc<— 
f Kfi^c*t^48yi£Slfife-f 4<-XAy MM 
HK 3 3*imoffi&fc^3*i4^-*KyK«*;b 

±^2wg»^^§*L4^.-xKyKm#^ag8[ 
1 em&£mmzixhmivmm@mm$ 9^3 a ^ 

5, JftK833M]$?-9-3 4. 3 5(3K^&dR£>ft9- 
o-^^»«»3 6*3X1/9 0«8fM|3 7 
£WUaftfi£$*rC^4. 

[0058] fctelW£fc:-^T«W& . A^3^?3 1 
»3 2fc*j^T2o<o«»fc4«IS*U;«fc:, JH8dR£ 

^■v , Jrfll«»3tJJ:l^t--7J|MB»4tcJ: VMmZti 

[0059] <-XVN'y K«-§-£*!UI*r#lk-r4's-X 
ys'y h'5aaiai{?S3 2tct>v^T. <-xAyKfi^2o 

ntmizitm-h iktCcto. ^rsEMaai. -sj^ia 

Ss SffiESS, AM-AM/PMpS^^ri:^iE#S 
Sr^-xy\'> H«#icfl(« i 9fiv^*Hfcfftt£ ««k 
LT«jR-r4C:k3&^rflgh^4. Z\<?>tz#>\iZ. ±ieflfiE 
*S«r*S-r40SK7)»^tc^4e*S3&*liJnL'C. 15 

s?r =t d m^zmm-h z. t vx- # 4 mss. wso^v % 

0IMf*f^jRt-4ik3&«silBk*4. -T^*>. 
^N'>H«iSIlISS3 2CJoC'>T. mi^0iSS&^f5^$n4 
^-xAy Hfi-^-*^tiS20igKS-^$fL4'<-x 

-fbMtXfcMJS^r6j±S:ll3S-r 4 CI k iMmt ^4 . 
[0060] 0 1 0ti<-x;\*y Kfl-f-SrMa 

*f^fc LtzAM-AM/PMsmncoffi&£7jk-tmx°h 

4. lai Otc^^tLTtHISHi. -eo^*09<?X.-xyN* 
>-KMaHIS83 2kLriaffl§^4t^T-fc4. 010 

iz&^x. 4u±'<-x^>}*m-%t:2^<7)$mt l zttm 

3 ti«* KyKiiE t ^r^Jffllx- 7**feii$ ii^ROM 
<e«#»> s 4 4(i^U<;HcjSt-C<-^NVH 

S) . 4 5(i»jaWHJKf4 43&^^)jpjeWi#CJSEtT'<.- 
^N>Hm^S1i*5J:t/<affl?:^-r4^^ • tiffl 
^ls(^m^S) . 4 6(imi(0eS8^iea$tLT7 f 

rm^iz^m-tz mi<r>D / as5«». 471m 2 <rm 



• 
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T'&S. SnB. m^D/AS3^4 6kmoJi&!8: 

smffl s 9v 3 4 fc a^jg i <7)tm&im2tL& =f 
A^gs#§4 7 b m 2 <r>mwm.mm ^9^3 5bt>^m 

[0061] &lZ®ftfc^Xmm+2> . #J1SPl5l&&4 4 
M\ P^^£BH4 2tc«}:0^aiStLT^l'T-^i: 

ROM4 3*^S31^:$iJffll7 J -^S:M^ait. £B*J*| 

[0062] liLh^i o fc. Z<r>mM0)BM5lZjitl 
M , 8S 1 *>D/A3Eittl4 6 tig 1 aJffiftR&ftffi s 7 

1 Ofi-^^Sfc . *2<0D/A3Hft»4 7 i: 
Sg 2 £>M&8S3&ffl 5 3 5 b frbWL 0 Sg 2 (D&m 

i-xjymmmm^z^m.-th m 2 emzmsmkb 
ui3 izffif& Ltz(r>x\ m 1 ^sss4 fcttfls 2 

[0063]^, mBsnz»h9eami j f^MS 
msmizmmt tnmmm*t>%mt& -r t x\ mmm 

[0 0 64] X^ixtz^-XJ^y Ym^(r>m 

^K^sr^ffi-r^. i"w&tm4 2 fc . mh^Mz 
Mzmtx^-^ym^mm ■ &mmznmt 

4 b , f&J«HaI&4 4 *»ib<OW#P®f-fc:JG t 

• ft*B^BI3§4 5 i: t«i S X o izffim Ltzcr>X\ x>-* 
?>um*rb LX5-z.t>tl&mjll'OMzi&&7 : -?izm 
tX&m%fflffl7 t -?t:ROM4 3frt>mA-tilLXM® 



%*lzfa&fflWMi¥i:nm-& Z b tfX'Z &<OX\ ffiBttf 

m^^m^mmx^x-?^ ? n& bvvf a mwmnto 

[0065] HSfe^SI6 .011 itzemwcomm*) 

&me\,ziih~?4 ?x3&Y^7-4mmm ( pat^i 

xwm. \m , m< l zQh&vmitmm-t&. mi mz&^ 
x. 09fciwiai o bm-®^\m-&tzimmm-fr 
*m-<n>x'*<r)wm*im'?h. smmiv^juzm 
ttzfflW7-*mfiz¥-7mM$s4t l zm&AM-AM 
tmizm?z> 3 r-?mmzti& ram (iB^#g) % 
5 2{ie-^iiinn4<oaj*m*«o-a5S:K | 3m-f-^s: 

j^SSmffl5 ^-9-5 3*^ffi^$n.?»r^n^ft-f-k L 
T^-x^VKm^-Srr^/I^iLTffi^-rSA/ 
D^^, 5 5l^^«ffi»4 2fcJ:9«fflS*Ufc* 
^» itXA/D 5 4 7 - K;\* -y ^ $ 

ti&^-x^yvm^izmtx. tr-^it@S4*<ffiS 

*5. il^^mffl5^-^5 3i;A/'D^t|5 4i:^ 
^•iE^5 2*^tt5*§nS©^m-^2rT r ^yHt 

LxcoK-x^y Fm^z$tm-&m^®$8m& 
[0066] mzmmz^xmw-tz. Ajjm=F3 1 

frt>AljZtitC<-XJ<ym-%iZ. ftm3&4 1t,zj:<0 

»4jWE«3*ifc*2<W*fcte$HE$*i*. $«JfflillIS& 
5 511 l^^<;^{ii^4 2^J:0^m§ii^<-^\'> 
H«^«^K;HCf5tTRAM5 lA^^J55-r^$iJ 

{4ffl^^4 5 LT<-* Ay Hft^ffiHifc i 
t/fifflSrPS-T^. 4JflE«5 2(it:~^iii|i»4 

is^^ffl s 5 3 izx Tomm&mz 
tix^-x^yvm^bvxai-fizntimz. a/d$z 

m/s5 4X'ri;?J\smWiZtlXMffl®8&5 5 IZXJlZtl 

h. $fj«wniss5 5(i. ram 5 1 izimztifzmmcoA 

M- AM/PMSttt 7 ^ — KA'.y ^ XA> 
^cOUt, $lJffllIl]K5 5{i|nI^RAM 

[oo67] ijuicT) j: o iz. zcomm<r>mmeizxti 

«T. t-^JB«»43^^ffi*tfii*K«i^-^)H»* 
JK9Jti-r#gKs5 2i:. iS^I8c^mffl5^-9-5 3t3ilX 

a/d^h 5 4 t^mmtm *)m^titznmmm^ 
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s tLtzmi} v^vizm t tz^mf- f- ? tin 

H4<0AM-AM/PM!tttttC:^S7-'-^3&«ieii$il^ 
RAM5U, l^^;^aiS4 2tJ:"9«?aj$^«^ 

Vm^zm^ ^X Sfl 2 <0«g&iHSi*$;fc..|>^ 

-x^'y Hm^i®iifcitxfi[ffl^fijifli-rs$ijffliiiiss 5 

45bZffix.Z>£olzffi&Lfzc7)X\ aUlfl-f-fcfW 

# h<KX\ RAM 5 1 £!B1i$*l*:tr-?fitfI3l4<OA 
M- AM/PM#14^S-r-^ i: 7 -f - F^'y ? £*l 

tzm^tzttmLxi-^ju ■ <m$m&4 s^zmtmm 

[0068]4fc, ftlfPESS 5 5 ft^it^«I^S>{)» 
^-f-FA-y^Jl&^-XAyFfl-^J:, RAM 5 
1 &Cl2H§ft£t-?HliiS4c7)AM-AM/PM!m£ 
^Sx-^fcSr^BgtT. RAM 5 1 liZ§£ti£<$tl?c<&\ 

w?-i?zmzMz-2>j:oizffimi,tie>x\ mmzmm 
ztiz 7 am. FVN-r ^ mmm^nmzm txmm 

x- ? £l&rr S £ i: *^Tfg i: & 0 , i 0 »Jg<7)?*v m 

m*mm?h z b tfxzx-vj 9 f^t- a wmm$s 

<0%)mZft±-t h Z b * J T'§ h b \ \r> yig&m-th . 

[0069] mmmmi . m 1 2\tz\<riwm%m<r> 

im-th. 6 uz**vTMm$s3<vAjiMi<zm : szti 
sr-^vi/-? (mi wr-f yu-*> , 6 2{if-^ 

lf1iS4c7)A^fflIti2S$ni)r-f VI/-^ (S£2c7)T 

[0070] &£Ki#lco^TlBBjrri> . ? oj£ H 

TX^^M'Sr-l. 2-oo*ii|if|S-fflv^^7 , ' v :i6tc:. 
ili|i2§?y<7^x#m^ l/4ifcRH8&lg£ 
m^Z>fc*blz\slM(7)im&g:<%&ZbX\ ^fA-UTiM 
@f§ 3 #IEB § il & i: tr - ? ttiHtl 4 § ft 4 

mv>&m7lz£&-?J ^o^hVNx-fMiilillt'Ji. * 
A-urti^3fcj;t/e-^iSi|iS4«oA^ffl!ltcr^ y 

1/-? 6 1 , 6 2 £t£ft5 .1 i; T\ ±IB^-r^iS^ 

[0071] VXt<r>X 0 fc. znmMc?>Bm7lz±ti 



* 6 1 i: , t-^iiigS4iOA*il!lCffia$^r-f V 
I*--? 6 2 i: «fc 3 fcHfjfc Ur^TC. )V- T$m 

ZWiitthZbtfXZX. &feLxmvpt&u mm. 

hwr < w.nmss*mh zbwx-tzb^o gjgkzm-t 

[0072] 

m=Fb. Xfi^fr^mV%mi<r)im< l zmW.i*i\XA 

ABMtttiteBmz;UTAZti&mi<7)mm& 
b.&i <7>imiz& v in i (omm&oiiijjMizmmz 

m b. AJim-fr$>mv?>m2<7>mmzmw%tixB 
m&w±cmizsUTxzti&m2cr>mm2&b, %\<r> 
mmn&zxs^cvMm&viiijjwiz&^xn 1 <ogss 
b%2 com^b^^-ttmmzMm^ti^ tati^ 
b. mi<r>m&*{mzti&mmmm^ttzim2<Dm 
fczimz tihmmmm^z^ ^xm^imma xvn 
nto^Tht^irttzimijzmiE't&miE^&b £m 
x.h^oizmwiLtz(ox\ mi <r>mm$&bm 2<r)mmis 

«M;f>£*i«LT. m^mzt5if^i(omm^<7>tiift 
mjjbt&2 <oiffli^ai*«^ b cr&i&z&mzmm- 
h^b tfx-% %><r>x\ fvntt ^ mnm$k£.wb ltoju 
Jim3]*?$}m*\ft±.-t h ^ b tfix% hb\^o mmzm-t 

[0073] ZVftWlzMf^ miE^mb tx.mi 

<r>mm&£ ream 2 (omm&oAjjmizmw ztiz 
^Mm&&£xs^&tt&co$mizm&mfemzi&m 

<7M&b LXtmLtztm^&b , WM*>*nz£ *)M 

^iirc&mzm^ ^xmm^&frbt&mmm&zv 
mmw%<r>mmz&&wtfm.*m?)-& Lx^rmm^ 
xv^m^n^mwthmm^cb i o t= 
m&LLtz<ox\ mm&mizmtx^miSsiiJiirzm 
^ffitis: mmtm lx m 1 cotmn b m 2 nwmb o 

(tsm 1 nmmmv>iiijimjibm2<?>Mm&cr>iiijinjj 
b<7)-t}m$:Bkfflzmm-r$>c\brfT*&(?>x\ f^-* 
mmm$k£frb txmmim^mh^-m^m^m^ 
mmzm&f-rz, zbwx'*z>b\io wmm-tz . 
[0074] znmuzxtitf. mtt&b lx. m 1 
<r>mm$s£ tzim 2 <7)mm$*cr>Ajjm£ tinta^imizwi 
w2ti&mm\s\mzffiz.&£oizffif&uz<7)x\ mm®. 
m^mmmzjBtxm 1 nmmftmiwztitztmz 
i^2tiz>mmmm^bm2(Dmmmi}miw.ztititm 
zismzti&Tsmmm^b izmz mm^m* 
zbxmi (owmb w,2 <7>mm&b commim&com 
zmtL. iiijjmz&if&mKvmm&niiiJimjjbfis 
2 omm&cotiijjmjj b ns®.* immzhtz -^tm 
izmmtz zbtfx* h<r>x\ immzhtz^x-mm 
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& hV\-f -f i k * & k a 

[0075] £<0#»teJ:*Uf , ttSE^Rfc LT. 3B1 
OigiH&Hi 2 tf)*f iB&OA^fflia fcttffla«fcE 

s*kv* a 

[0076] i<0fW9fc i*Ltf. ffiJE^Sk LT . H2 

<7)jfiii^<7)A^«* fc aj*fl:^j k <^nflcc% & am - a 

m&x'b h a m - p M#ttSr twg-rs a m - a m/ p m 
wiH»*<i£*.fc3fc«MiLfc*>T, sfi2oitiiis?>A 

M-AM*MfcfeJ:iXAM-PM«ftt£*»fcl/C» ft* 

sgtsttsis i ^>nMiak?5tti*«* kis 2<^mm^<r>tii 
mt* wizisMmtzmm-th <r k * t ^ 3 » 

[0077] Z0>%8ltz Xtli£ . A:W^k . A*^ 

*^Mtxsmioem=i2s$^TAiK. AB«4feii 

^TS 1 <oaNB»0>aj#Mfc:IiK§;h.4 1 /4 + n/2 
(nlJO^^fJffSOM) k. A**?** 

Txtsti&m2(7)mm&t. moimtz&^xnico 
mffi&<7)XJ}Wiz®mzti. A*^?*^A*$a^ 
-x^y vm^-mmwmmzmkt&'mi om^^m 
, m 2 <?>mmzt$^xm2 omm&coxjiwizm 

mmm^izzm-tzm 2 com^m^m. t.mi <vmm 
mtsj:v : m2<7)mii%&(?>iiijjfflizi$^xm 1 ow&tm 
2<7)mffikt>mtt&&mzmmztL&iiijj%FFt , m 

b£ffi£&J;olzffif&Lt:<7)X\ mi<Dlim£tilzm2 

ntmzimzti&m^iztt-rhmm. {mmz{&&m 
&&nsmmm^z k> i>mmi.<oiSi^-x^y^mmz 
ttLxmffitz>zttfX'%&<r>x\ mmco&iii&tf±z 
<%~>x£*)mm<om^nmz~*iffib u v^im® 
w$s<n>%im*\»\±.-?h z b &b^o w&zm-t 
h. 

[0078] Z<F>W¥&Z itltt . ^ 1 <0fi-§-W?&fc 
it/^2^fi^&#©frW?;i^^k LT-S-^ix 

^nmx-mm-z z k*<x-# ftiffiiWjsa*-:? £ 

5SI^£&m*fc(i»HI%a>&»I^-4 ,1 kT\ jtHife 



[0079] ZamHZJztltt. ffijE^&k Lt, SB 1 

cotmt tzim 2 <r>m®£imz tiz <-x;<y 
^m^uK/u^mm-r&u^jumta^mb. w^hwb 
^■mzx v&&ztifcWfiu'<jHzmtti®mT i -?tf 

ioi,zm^Ltzcnx\ viSffvm^bLXS-Lhii&W. 

j}u<;Mz{&&7 i -?izmtxmm%mw-T-?zmm 
^s*^^* Lxmffimzt%&mwMtt£mm-& z 
btfx'%i><nx\ mmcom^umzmMLxv^'r-iW. 
mm&<?mmt:ft±-t h zbwx-z&b^o MMkzm-t 

[0080] zmmizxtUii. mE^&b Lx.mi 
<mmt mm 2 ou&zimz mmm.m^~u 
t ax 0 aw-4HE#a*: . k 0 ai§ n^^^fi^-srx^ 

itM»f-^M^CI 1 <7>*M<iS^^{im2 c?)iii(gSo 

v^-y fzti&^—x^y vm^izm-iwx 
m 1 <m$&&tz\m2 nms&zmmzti&K-xjty h 

&*m^*7=j?)V3mLxmw¥-mz7 < - h^*-x ^ 

-T S i k 5 OT\ iE«#atcE«§#i3t » 1 <0ig 
«»4fcl±*2eoJIMB*0«tefc«&f'-* k 7 ^ -H 

[6j±-rs i k *<-c# h b ^ommzm-rz . 
[0081] z<r>wmz mi. mm^-ffliK m^mm 

Mm^mzmfeztifzm 1 ^tsisig^ ^is^ 2 Siting 
\*'^<ww®&<7mmzmitzfflWT-fi 
zbtfx-z&b^o MMzmrz . 

[0082] .rof&Hfjfcifttf. A^3^?k. A^3^ 



(£3) )02-1 24840 ( P70 0 2 - 1 2 4 8 4 0 A ) 



BmzJUTxztizmicommmk. m orate* 

1 Oiii|f3§Oaj;>J<BieiIg$;ft.& 1 /4 + n/2 
ttJUKK (nltOtttt&MV&mi) i:. A**KF*» 

^>sifs^ 2 nmuzmmztix Bm& ^tcmtzju 
■$rr&&mzmw.zti& m^m^t . m 1 ohmkhoa 

x. £&Lx®fc-r&) t '^4wmg&zn&zbw? 

[01] £0?|BJiOfli607BJSieJ:S74 ?nj£K 

[03] £0»«OSIitOjRB2eJ:4v-f?nifcH 
;vf 4 fflJIMBSOlffcfcjS-rBrcas . 

[04 ] z<D$twcomm(D&m3 ?u$sk 

at * SifHti<0»j££ijrf 0C&S . 
[05 ] Z<7Mty<7)mtfZ<VMm4 e «fc * V-f tufcY 

< mmm%<r>ffifct:7jk-tMX'b& . 

[06] AM-AM/PMMffiBO«JSOHW*^ 
0T&.&. 

[07] AM-AM/P M^g|c7)«flgOffi<7)0(S-^ 
-f0T*S. 

[08] AM-AM/PMWS»^)«JjE<Oflfi<OWtw 

■r0T*s. 

[09] z<ojt*m > mi£0)i&m5i l z£&*?'i ?o&f 

;vr 4 M*itlI#Soflij££ iSs-TH?** . 
[010] <-*^K«#fc*8I^i:U;AM- 
AM/P Migg3gtf>fltj££ jjr$-0T& £ . 

[0in z oftwcommco&m siz&h-vjtum. 



[012] COfSHJiOli&O^meiSv^oiS 
K'Vf 4 £4iratO«Jft**-*-firc& t . 
[013] WBifcfll^MBStfD— fid^^BTC* £ . 
[014] F ET^OtMW? teOVvCtf5a}*tllMff 

-f >v-y>xbmiw,Ji&£vy}mb<Dm8k£^-tA 

[015] t^cov^f ;D»HAf^ mmm&nmfs. 
&7frmx'&&. 

[0i6] A^fi^-om^ k^/Jns v ^m&<v v w 

[017] K^7^SBWB»e«4AM-AM*Ht£ 

^-r0T-£>&. 

[018] H^x * SflMB»e*v vc#jfc§;h.*;p- 

7*ffrrmx'h&. 

1 A**F. 2 ffl*«HF, 3 **UriWMI<j|l 

io4NMi) . 4 \:-?wm m2<ommm . 

5. 6 1/4««IMI. 7, 2 1 TOB&KSk 8. 

2 2 *T3H?ffiflk 10 iaE-b:>"t. 11 ROM 
(£tt^») . 12. 44, 5 5 SmBlft (Mflt^ 

S). 13 31@HISS. 14 AM-AM/PMil 
». 15 A^aHHf s l 6 iSSK# >y hfflr* y^yy. 
17 rar<4r:t«SL 18 AVTXfflgfi, 19 

^4*-h\ 2 0 UWjWF. 2 3 #K#g. 24 
K/Mftffi«k 2 5.26 MffBMk 3 1 A#*i§ 

^ 32 <-xA>H3jaanis&. 33 mmsmm 

34, 3 5. 5 3 mmS@£im$?y. 3 6 n 
-#A'»iSak 3 7 9 0J^fflH. 4 1 #£«k 4 
2 l^MftiBS (P^Hftffi^R) . 4 3 ROM 

deltas) . 4 5 isou ■ <sm# 

S) . 46, 47 D/A33&2I, 5 1 RAM (IBIt 

. 5 2 #B» 5 4 A/D^l 
», 6 1 r-fVl^-^ (ISlOTM % 62 
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EE3ZO 
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?— 1 



Mi 
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[03] 



ft* 



t. 



, — i — 

| ROM | 



14 
_l_ 



AM-AM/FM 



ma 

f 



A* 
l 



[04] 



90 



13 



15 ,6 , 



[063 

lL~17 
16 ? 



|/ 16 _,20 



[08] 



mil 
9 

2 



[07] 



mil 




mm 



[09] 



31 



SIX 
f 4 



-34 



37 



90& r 
.35 



-? 



1 



23 



26 



□ma 



[01 0] 




4b 



44 
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t T" . 

| ROM f- 43 
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46 



47 
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[Ull] [H17] 




6 ) )02-124840 (P ~0 2-124840A) 



(51) Int. CI. 7 

H 0 3 F 1/34 
1/42 
3/21 
3/24 
3/68 

H 0 3 G 3/30 



(72)mm mm 

m&timtm&Acoft-Tm 2#3-§- 

jfOfcaswfflB %<nft - t a 2 # 3 # 



F I 

H0 3F 1/34 
1/42 
3/21 
3/24 
3/68 

H 0 3 G 3/30 



(##) 
5 J 1 00 



B 
B 



F?-A 



) 5J067 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 KS01 
KS35 LS01 MA11 QS04 TA01 
TA02 TA05 TA06 
5J069 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 KC04 
KC06 MA11 TA01 TA02 TA05 
TA06 

5J090 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 CN04 DN02 
FA01 FA10 FA19 FN06 GN01 
GN06 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 MA11 
TA01 TA02 TA05 TA06 

5J091 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 HA09 HA19 HA25 HA29 
HA32 HA43 KAOO KA15 KA16 
KA23 KA32 KA34 KA68 MA11 
TA01 TA02 TA05 TA06 

5J092 AA01 AA26 AA41 CA02 CA21 
CA36 CA54 CA62 FA01 FA10 
FA19 GR09 HA09 HA19 HA25 
HA29 HA32 HA43 KAOO KA15 
KA16 KA23 KA32 KA34 KA68 
MA11 TA01 TA02 TA05 TA06 

5J100 JA01 KA05 LAOO LA11 QA01 
QA02 SA01 



